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THE EFFECT OF OBESITY ON TOOTH DEVELOPMENT IN CHILDREN AND 
ADOLESCENTS 
ABDULRAHMAN T. ALSULAIMAN 
ABSTRACT 
 The incidence of obesity has risen significantly over the past decades, reaching 
epidemic levels in many countries around the world. More alarming is the increasing 
number of overweight and obese children. Obesity is associated with an increased risk for 
physical and psychological health problems. While the impact of obesity is well 
documented, less is known about its effect on tooth development. Several studies have 
found evidence supporting a correlation between the incidence of dental caries and 
obesity. However, the correlation between obesity and tooth development is unclear 
because of the scarce information and few studies on the topic. To address this issue, a 
systemic review of the correlation between obesity and tooth development in children and 
adolescents has been conducted. 
High fat content affects growth and hormonal metabolism that indicates that 
obese children have accelerated linear growth. Therefore, the hormonal changes produced 
as a result of obesity may also modify tooth eruption in children and adolescents. Various 
studies have shown that most obese children consume copious amounts of snacks—
particularly high-calorie snacks that contain high amounts of sugar. As a result, these 
children surpass the ideal weight for their age. Furthermore, obesity results from the 
imbalance between energy expenditure and calorie intake, which in turn leads to an 
abnormal buildup of fat in the body. Few studies have explored whether childhood 
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obesity affects tooth development. One study found that obese children tend to have more 
erupted teeth than non-obese children, and their teeth tend to erupt earlier than those of 
non-obese children as well, after adjusting for weight, gender, age, and race. In particular, 
obese children have about four more erupted teeth compared to thin children. Tooth 
eruption is a development stage that influences body weight. Therefore, interfering with 
the timing of the tooth eruption consequently impairs the emerging teeth and further 
prolongs the treatment of teeth. Moreover, if tooth eruption is left undiagnosed and 
untreated, those individuals are more vulnerable to other dental problems, such as 
crowding, poor oral hygiene, and malocclusion. Delayed treatment may also result in the 
need for additional treatment as the child grows.  
Research shows that obese children tend to mature faster and develop permanent 
teeth earlier than children with a normal body mass index. One study posited that dental 
development progresses with rises in body mass index. This explains why dental 
development is relatively higher among obese adolescents, compared to normal-weight 
adolescents of the same age. It also suggests that obese adolescents are predisposed to 
dental health problems such as malocclusion. 
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INTRODUCTION 
 
 Childhood obesity is a global public health problem (Figure 1). Obesity affects 
many human organs with its growth-promoting properties. For example, before puberty, 
obese children are considerably taller compared to their age mates (3), and they enter 
puberty earlier than expected (4). Therefore, intuitively, it is correct to assume that 
childhood obesity affects dental maturity and the timing of tooth eruption due to its 
connection with faster development. Such changes to the normal tooth eruption pattern 
may influence oral health by causing malalignment of teeth, which is a risk factor for 
dental caries and periodontal disease (5, 6). Both of these dental conditions are 
considered the main cause of tooth loss later in life (7). Moreover, a change in the 
sequence of tooth eruption can affect a child’s dietary habits (8). 
 
Obesity 
 Obesity is based on body mass index (BMI), which underlines the ratio of body 
weight (in kilograms) to height (in meters) squared. Obesity results from the combination 
of low energy expenditure and a higher calorie intake than the body requires (23). 
Scholars have acknowledged that no other condition has a multi-factorial etiology that 
involves social, psychological, metabolic, anatomic, physiological, and biochemical 
modifications. 
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At the most fundamental level, obesity refers to excess body fat in proportion to 
lean body mass. The determination of excess fat necessitates the use of BMI, which is the 
most indirect, non-invasive, and reliable measure of body fat. Determining an  
 
individual’s BMI requires dividing his or her weight in kilograms by the square of his  
or her height in meters (24). Though the BMI calculation is the same for children and 
adults, the interpretation of the results is different in the case of children, as there are 
differences in the recommended amounts of body fat based on their age and gender. 
Therefore, for children, BMI must be interpreted using sex- and age-specific percentiles 
(29). 
 
Epidemiology 
 This does not undermine the rising prevalence of obesity, either in the United 
States or across the globe. The ailment has reached epidemic proportions, especially 
among adolescents and children. Recent studies have demonstrated that more than 16.9% 
of children in the United States between the ages of 2 and 19 suffer from obesity; this rate 
has remained considerably stable at 17% between 2011 and 2014, affecting about 12.7 
million adolescents and children in total. Furthermore, the prevalence of obesity is as 
high as 29% among certain ethnic and racial groups. For example, the prevalence was 
considerably higher among Hispanics (21.9%) and non-Hispanic blacks (19.5%), 
compared to non-Hispanic whites (14.7%) (18). In contrast, the prevalence of obesity was 
lower among non-Hispanic Asian youth (8.6%), compared to Hispanic youths, including 
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both non-Hispanic white and non-Hispanic black youths (18). Moreover, there are 
variations in the prevalence of obesity depending on the children’s ages: the prevalence 
among children between the ages of 2 and 5 years was 8.9%, which is quite low 
compared to both the 17.5% prevalence among children between the ages of 6 and 11 
years and the 20.5% prevalence among  
children between the ages of 12 and 19 years (Figure 2). On a similar note, the Center for 
Disease Control and Prevention (CDC) noted that despite the recent decline in the 
prevalence of obesity among preschool-aged children, the rate still remains too high. This 
data underlines the fact that childhood obesity is considerably more prevalent among 
particular populations, and that the trends are different, both in the long and short term 
(18). 
 
 
Effect of Obesity on Human Organ (Figure 3) 
 
Gastrointestinal effects 
 The health effects of obesity among children affect several organs in the body. 
The gastrointestinal system of the body is affected by obesity, and this may interfere with 
its functions. Research has indicated that obesity is linked to several gastrointestinal 
disorders such as a hiatus hernia and reflux esophagitis or the inflammation of the 
esophagus (31). A hiatus hernia occurs when the diaphragm is damaged, and part of the 
stomach protrudes. Even though a hiatus hernia is caused by other factors such as 
smoking, obesity has been said to be the number one cause of this gastrointestinal 
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disorder. Further, obesity has been linked to colon cancer although the relationship is 
weak. 
 
Pulmonary effects 
 Obesity does affect not only the gastrointestinal tract organ, but also the 
pulmonary system. The presence of excess fat in the muscles surrounding the lungs  
can affect the flow of air and ventilation to the lungs. This limitation of the lungs’ 
functionality can easily exacerbate the effects of existing respiratory diseases (31). 
Notably, the poor movement of air into the lungs can have similar side effects as some 
respiratory diseases. When lungs have a reduced functionality, the blood vessels do not 
receive enough oxygen. Therefore, a child who is overweight tends to have difficulties in 
breathing. Many obese children manage this oxygen shortage easily during the day; they 
are at a high risk of obstructive sleep apnea while sleeping. It is essential to mention that 
difficulties in breathing are only experienced in people with severe obesity. 
 
Effects to the endocrine system 
 Obesity is aided by various hormones such as the ones that create an appetite for 
food. The endocrine system contains all the glands that produce and regulate hormones 
that affect aspects such as sleep, appetite, urge for sex, development, and metabolism. 
Obesity affects some of the glands producing hormones that regulate metabolism (32). 
This leads to abnormal metabolism levels leading to accumulation of fats. The effects on 
the endocrine system can easily result in other diseases. For instance, an increase in the 
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production of estrogen especially among women can cause breast cancer. Obesity among 
children alters the production of hormones where excessive hormones or very little 
hormones are produced. 
 
 
 
Figure 1: Obesity percentage variations across the globe. The chart shows that the USA 
has the most overweight (BMI >21) children by more than 30%. Source: Government 
Office for Science. 
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Figure 1: Obesity percentage variations across the globe. The chart shows that the  
 
 
 
Figure 2. Prevalence of obesity among children and adolescents in the USA (2011–2014). 
This chart shows that the prevalence of obesity among children between the ages of 2 and 
5 years was 8.9%, which is quite low compared to the 17.5% prevalence among children 
between the ages of 6 and 11 years and the 20.5% prevalence among those between the 
ages of 12 and 19 years. Source: CDC/NCHS, National Health, and Nutrition 
Examination Survey, 2011–2014. 
 
  7 
 
Figure 3: Complications that arise as a result of childhood obesity. This figure shows that 
obesity affects many human organs.  
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The ailment’s prevalence could be extremely detrimental to the country’s growth 
and development, not to mention the fact that obesity is associated with increased risk for 
many adverse psychological and physical health outcomes. 
 According to the 2016 World Health Organization (WHO) report, obesity has 
dramatically increased since the 1980s. In 2014, more than one billion adults (18 years 
and above) were overweight, and half of these overweight adults were obese (Figure 3). 
Furthermore, including all obese and overweight children below five years of age, the 
total number was 41 million in total (1). According to the WHO, obesity refers to an 
excessive or abnormal accumulation of fat that consequently becomes detrimental to 
health, whereas BMI refers to the weighted index for height that is used to categorize 
obesity and overweight in adults. Obesity had been previously associated with high-
income countries, and particularly with urban areas. However, today obesity is on the rise 
in low-income areas as well. Unfortunately, obesity has caused more health-related issues 
than underweight, often costing people their lives. In fact, globally, more people are 
obese than underweight (1). The increased rate of childhood obesity has given even more 
cause for worry, as it affects children’s growth. An estimated 60 million children will 
become obese in the year 2020. Therefore, understanding the factors that influence 
obesity is important, as it enables the development and deployment of effective 
prevention efforts. 
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Childhood Obesity: A Growing Problem 
 In the United States, childhood obesity has become a critical public health  
concern (Figure 5), affecting 16% of children between the ages of 2 and 19. Some racial 
and ethnic groups report an even higher obesity prevalence—in some cases, as high as 
29%. Childhood obesity affects children’s respiratory systems, gastrointestinal systems, 
cardiovascular systems, skeletal systems, and endocrine systems (11). Obesity also 
affects the timing of puberty in both girls and boys, as it accelerates growth and 
maturation and adolescents. For example, overweight children tend to appear taller than 
their peers before they reach puberty (12). Similarly, obesity causes tooth eruption, or the 
movement of teeth from their position in the osseous crypt to the oral cavity (12). Many 
factors influence tooth eruption in children and adolescents—for example, demographic 
factors, such as age, race, and sex, and physiological factors, such as molecular signaling, 
mediators, and growth-affecting hormones (12). Consequently, the interruption caused by 
the timing of the tooth eruption is detrimental to dental health, as it predisposes children 
and adolescents to malocclusion, or the improper positioning of the jaws and teeth, also 
known as dental crowding. Dental crowding can easily result in poor oral hygiene and 
other periodontal diseases. Furthermore, tooth eruption sequencing is detrimental to the 
process of occlusion and hence may in turn affect temporomandibular and periodontal 
joint disorders (12). 
 Obesity has become a widespread chronic disorder affecting the health of children 
and adolescents, and its prevalence is rising steadily and radically across the globe 
(Figure 4). Obesity and overweight are often associated with the start of puberty and 
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early teenage growth spurts (3). Obesity affects craniofacial growth and leads to faster 
skeletal maturation of the mandible and maxilla, which is of essential  
significance in dentofacial orthopedics, and therefore, the acceleration of dental 
development in overweight children may change the diagnosis and timing of orthodontic 
treatment (4). In particular, obesity seems to affect bone metabolism through several 
other mechanisms that may significantly affect orthodontic tooth movement. Childhood 
and adolescent obesity also cause psychosocial problems, such as social isolation and 
psychosocial dysfunction (4). Because of these factors, obesity is seen as a chronic 
medical condition linked to a multitude of medical and psychosocial consequences that 
may influence child and teenage development. 
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Figure 4: Global prevalence of overweight boys. The map shows that the USA has the 
most overweight male children by over 30%. . Source: Retrieved from: BBC News. 
(2008). Obesity: In statistics. Retrieved from: 
 http://news.bbc.co.uk/2/hi/health/7151813.stm 
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Figure 5: Childhood obesity distribution by percentage. This map shows that Oregon has 
the lowest rate of obesity with 0% to 10%. Source: 2007 National Survey of Children’s 
Health. Data analysis provided by the Child and Adolescent Health Measurement 
Initiative, Data Resource Center. 
 
 
 
Over the past few years, the world has undergone a rapid nutritional and 
epidemiological transition characterized by constant nutritional deficiencies. 
Concurrently, the high prevalence of childhood obesity has risen in most developed 
countries (5). Notably, females are more prone to obesity than males because of their 
innate hormonal differences. Along with increasing obesity levels, the rates of other 
diseases like cardiovascular diseases and diabetes have risen as well. 
Childhood Obesity by State  
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 Obesity also has a great impact on children’s and adolescents’ physical and 
psychological health. Obese and overweight children tend to remain obese into 
adulthood, thus predisposing themselves to various cardiovascular diseases and other 
non-communicable diseases, such as high blood pressure and diabetes, at a relatively 
tender age (6). Lifestyle preferences, cultural environment, and environmental factors 
play pivotal roles in the rapid increase in childhood and adolescent obesity. In general, 
obesity, overweight, and overweight-related issues result from a high-fat and high-calorie 
diet (7), in addition to excessive sugar consumption (mostly from soft drinks), reduced 
physical activity, and increased or unregulated food portions. Consequently, obesity 
profoundly affects children’s and adolescents’ emotional, social, and physical health.  
 
 
Causes of Obesity in Children and Adolescents 
Genetic factors 
 Obesity can be inherited. A child with a history of obesity is more susceptible to 
obesity or overweight compared to a child whose genealogy is free of obesity and 
overweight. This explains why some ethnic groups and races have higher risks of obesity 
than others. For example, African-American and Caucasian children are at a higher risk 
of becoming obese higher than any other racial groups. 
Some studies have determined that BMI is about 25–40% inherited (29). Genetic 
factors increase children’s susceptibility to obesity, as they affect their  
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metabolism by altering the body’s fat content, energy expenditure, and energy 
intake (29). Furthermore, the heritability of obesity from one’s parents has a bearing on 
obesity in their offspring. However, though genetics are a crucial consideration, the 
genetic susceptibility of an individual often necessitates coupling of the same with 
contributing behavioral and environmental factors so as to affect weight. Indeed, studies 
have shown that only about 5% of childhood obesity cases can be attributed to genetic 
factors (26). Thus, genetics cannot be the cause of the dramatic increase in the prevalence 
of childhood obesity, despite the role they may play in its development. Researchers have 
also examined basal metabolic rates, or metabolism, as a likely cause of obesity (26), 
since it measures the body’s energy expenditure for normal resting functions. Basal 
metabolic rates are credited with about 60% of the total energy expenditure in the case of 
sedentary adults (26). Indeed, obese people are hypothesized to have considerably lower 
metabolism rates compared to their normal-sized counterparts. 
Metabolic factors 
 Metabolism refers to the chemical reactions that occur in a living organism to 
maintain life. One’s basal metabolic rate refers to the amount of energy used while one is 
at rest in a neutrally temperate environment. In this regard, one’s basal metabolic rate 
influences the risk of obesity to some extent. The basal metabolic rate accounts for about 
60% of the total energy that sedentary children and adolescents spend. Obese children 
and adolescents tend to have lower basal metabolic rates. 
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Behavioral factors 
 Behavioral factors are equally important to the development of obesity—in 
particular, dietary and exercise habits. Scholars note that the consumption of too much 
energy from beverages and sugary foods that is not sufficiently used causes obesity (26). 
It is often the case that children consume large proportions of foods that are energy-rich 
and high in sugar content, which means they intake much more energy than they expend. 
This results in weight gain and obesity among children (24). This notion acknowledges 
that parenting factors also have a bearing on the prevalence of obesity. This is 
particularly important considering that children tend to learn habits regarding their food 
intake and willingness to experiment with new foods by modeling their behavior off of 
the preferences of their peers and parents. Indeed, the availability of and persistent 
exposure to healthy foods remains fundamental to the development of healthy 
preferences and could play a key role in overcoming children’s dislike for healthy foods. 
On the same note, the structure of mealtimes remains crucial, as evidence has 
demonstrated that families that eat together tend to consume considerably healthier foods. 
At the heart of behavioral factors that cause childhood obesity is the deficiency of 
physical activity (9). The energy consumed must be appropriately balanced through 
energy expenditure. Unfortunately, a large proportion of children and teens in 
contemporary society lack the necessary level of physical activity, as they spend most of 
their time playing video games and watching television, rather than engaging in outdoor 
games that involve considerably more energy consumption. This means that the calories 
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gained through the consumption of sugary and high-energy foods are not appropriately 
eliminated or used. Instead, they  
 
are stored in the body as fat, which results in overweight and obesity. 
Socioeconomic factors 
 Children from lower socioeconomic groups are more likely to develop obesity 
and dental problems (11), as they have reduced access to healthy food (8). In most cases, 
their diets consist of junk foods that have high sugar and fat content. They become obese 
as a result (9). These children also have poor oral hygiene, which affects their dental 
development. In a larger sense, because supermarkets, stores, and other food outlets offer 
a high-fat, high-calorie food at low prices and packaged in large portions that exceed the 
recommended portions (7), low-income families often purchase unhealthy foods to cut 
costs. This contributes directly to childhood obesity.  
Environmental factors 
 Environmental factors also play a role in determining children’s physical activity 
and food intake—for example, factors in the community, schools, and the home. Children 
spend a large proportion of their time in school, so the available choices for food and 
physical activity there are crucial (26). Similarly, the affordability of and access to 
healthy food in the community have a bearing on children’s nutrition, just as is the case 
for the availability of social services that allow children to exercise in a safe and secure 
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environment. Facilities such as safe parks, bike paths, and safe sidewalks, among others, 
promote increased physical activity, which contributes to the elimination of excess fat. 
Psychological factors 
 Children and adolescents who have psychological problems such as  
depression, eating disorders, and anxiety may find it difficult to control their food 
consumption and engage in physical activities. Many use food to cope with the situation 
at hand (13). Unfortunately, this often results in excessive food consumption, which 
eventually leads to excessive weight gain. 
Depression and anxiety: Depression may be a consequence or cause of obesity. Obese 
adolescents also have a high prevalence of anxiety disorders compared to non-obese 
adolescents. 
Self-esteem: Obese children and obese adolescents have low self-esteem because of their 
body size, stigmatization, and discrimination. 
Body dissatisfaction: Obese female adolescents are more dissatisfied with their bodies 
compared to males. The Western ideal of beauty emphasizes thin bodies for females and 
lean and muscular bodies for men (12). Therefore, adolescent girls with rising BMI 
experience high levels of body dissatisfaction. 
 
Cultural factors 
 All individuals are expected to take care of themselves and their families with 
respect to self-fulfillment and personal autonomy (15). Therefore, families make their 
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own choices regarding food consumption. Most families thus define or create their own 
diets that they believe to be good or bad (15). This culture has increased the consumption 
of snacks in-between meals as a “healthy” option for avoiding excessive eating. 
However, in reality, most of these snacks are unhealthy and have greatly contributed to 
obesity, especially among children. 
 
 
 
Factors Influencing Tooth Development 
The normal expected primary teeth eruption varies from 6 to 33 months (Figure 
6). Various factors influence the development of teeth among children and adolescents. 
Key among them is genetics, an element that has been proven using the case of 
monozygotic twins who demonstrated a concordance rate of 0.9. In contrast, dizygotic 
twins and siblings demonstrate a lower concordance rate, although this rate is still 
considerably higher compared to that of unrelated people (22). Some scholars have stated 
that heritability remains higher in the case of tooth development compared to tooth 
eruption. The variation in the timeframe when teeth emerge also varies by race, further 
demonstrating the role of genetics in tooth development. It is noteworthy that African 
American and African children’s permanent teeth emerge earlier than those of Caucasian 
and Asian children (22). Genetic disorders could also have a bearing on the eruption and 
development of teeth. A large proportion of genetic disorders have been reported to cause 
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a delay in the eruption of permanent teeth, while others have been associated with 
complete failure in the eruption of teeth. 
 
 
 
 
 
 
Figure 6: Primary tooth eruption chart. This chart shows the expected primary teeth 
eruption cycle, starting from the lower central incisors between 6–10 months and ending 
with the lower primary second molar at 25–33 months. Source of this image: Essential 
baby Retrieved from: http://www.essentialbaby.com.au 
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Gender 
Gender also affects tooth development. Studies have demonstrated that permanent 
teeth emerge earlier in girls than in their male counterparts. Indeed, significant 
variation—between 4 and 6 months—has been determined in the case of maxillary lateral 
incisors and canines, as well as mandibular canines. The largest variation is seen in the 
case of permanent canines (22). The earlier eruption of permanent teeth among females is 
attributed to their earlier maturation onset. 
Nutrition 
Nutrition may also influence tooth development. Although there has been sufficient 
information pertaining to the role that nutrition plays in the emergence of permanent 
teeth, mounting evidence suggests that chronic malnutrition extending beyond early 
childhood is associated with delayed tooth eruption (22). 
Hormones 
Hormonal factors, such as endocrine gland disturbance, affect the whole body. 
Common endocrine disorders, such as hypopituitarism, hypothyroidism, 
pseudohypoparathyroidism, and parathyroidism, are among the most common endocrine 
system disorders that have been credited with the delayed eruption of permanent teeth 
(23). Higher adrenal androgen secretion has been associated with accelerated dental 
development as well. 
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Weight and height 
Studies have demonstrated a positive relationship between body weight and 
height and the emergence of teeth. Heavier and taller children tend to be slightly more 
dentally advanced compared to their normal-weight counterparts (22). Furthermore, it has 
become evident that retarded linear growth or stunting is strongly related to delayed tooth 
eruption (22). Joint childhood obesity and dental development research has demonstrated 
a positive correlation whereby obese children mature considerably earlier, with their teeth 
erupting approximately 1.2 to 1.5 years earlier than those of normal-weight children. 
Systemic ailments 
Systemic ailments also have a bearing on the development of teeth. Scholars have 
explored a wide variety of ailments that have been associated with the delayed eruption 
of teeth, with the exception of diabetes, which is known to accelerate the eruption of teeth 
(22). There are varying mechanisms that explain the delays, although numerous studies 
have correlated it with hormonal changes, gingival hyperplasia, retained primary teeth, 
and fibromatosis, all of which have a bearing on the bone resorption rate. 
 
 
Childhood Obesity and Dental Development 
Obesity is known to be a precursor for a number of ailments, including heart 
disease, arthritis, and high blood pressure, among others. In such cases, either both 
obesity and the ailments are caused by the same factors, or obesity is the sole cause of the 
  22
ailments. Nevertheless, perhaps one of the most unexplored connections is that between 
obesity and tooth development, especially in children (23). 
 Dental development and dental age are crucial issues in orthodontics and pediatric 
dentistry. It may cause malocclusion or crowding, TMDs, poor oral hygiene, periodontal 
disease, and dental caries. Indeed, many parents are concerned about delays in the 
appearance of permanent teeth, as they compare their children to their peers and siblings. 
Scholars have noted that dental development must be considered in various interventions, 
such as serial extractions, space regainers, and space maintainers (23). Studies have 
demonstrated that dental development could be  
 
affected by various environmental and genetic factors. 
Childhood obesity and tooth development are deemed coincidental in many 
populations, a fact that may be attributed to share confounding risk factors, including 
poor oral health, cariogenic diet, and intake frequency (24). Despite the alarming 
findings, dentistry and medicine healthcare professionals have not been concerned with 
implementing clinical protocols to assist in the diagnosis and treatment of childhood 
obesity. This has been largely attributed to the sensitive nature of weight-related matters. 
Healthcare professionals may also be deficient in the knowledge, self-efficacy, and 
information required  to properly diagnose and address the problem.  
Underlining the relationship between obesity and dental development is the 
increasing prevalence of periodontal disease. Also referred to as gum disease, periodontal 
disease extends from simple inflammation of the gums to serious loss of the bone 
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structure and soft tissue that support one’s teeth. In instances where timely treatment of 
periodontal disease is not achieved, the ailment could result in the loss of teeth (23). 
Obesity is usually a direct result of unhealthy food consumption, in which case it has a 
bearing on the manner in which individuals consume foods. Though numerous factors 
influence, its characterization as a lifestyle disease underlines the fact that it is primarily 
caused by behavioral factors. Individuals often find it easier to adopt unhealthy lifestyles, 
given the fast pace of contemporary life; this element that usually translates into 
decreased activity and poor food choices. Individuals and their children are often 
consuming more calories and receiving fewer nutrients, without making sufficient effort 
to remain physically active. Obese people are a considerably higher risk of tooth decay 
risk, given that they are more adept at consuming foods that  
 
have low nutritional content and high sugar content. 
While this is the case, studies have demonstrated that obesity could actually have 
a positive effect on tooth development. Noirrit-Esclassan et al. noted that obese children 
experience normal to accelerated growth rates, despite low levels of growth hormones 
(25). In this case, craniofacial development and growth are essentially complicated 
mechanisms that are regulated through interactions between genes, epigenetic factors, 
nutrients, and hormones resulting in the final craniofacial morphology. Patients with 
growth hormone deficiencies often demonstrate a smaller posterior and anterior cranial 
base, as well as lower posterior mandibular and facial height. Studies have demonstrated 
that obese adolescents have a higher mandibular length and prognathic jaws, as well as 
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decreased height in the upper anterior face. Despite their low levels of growth hormones, 
obese children incorporate normal amounts of insulin-like growth factors (21). 
Essentially, obese subjects demonstrated a higher level of craniofacial parameter 
measurements. 
Perhaps even more important are the studies conducted on dental development in 
obese children in the United States and Iran. The children in these studies demonstrated 
accelerated dental development, even though they did not exhibit accelerated skeletal 
maturation. The study also examined the relationship between obesity and dental injuries 
(21). The authors determined that increased body fat mass lowers postural stability 
through the elimination of the center of gravity. Furthermore, obese patients have a 
higher prevalence of bone fractures, a tendency that may be connected to dental 
traumatisms. Studies have concluded that there is a link between obesity and dental 
traumatism, even though the force of this relationship is  
considerably weaker compared to other risk factors. It was determined that the risk of 
traumatism increased by about 22% in instances where the patient was obese, which 
suggests that there could be a causal association between obesity and dental traumatism. 
The authors acknowledged that obesity and dental caries are concomitant in numerous 
population groups, possibly a result of common confounding risk factors, like high sugar 
consumption frequency, sedentary lifestyle, socioeconomic status, and cariogenic diet. 
Many studies have associated the consumption of sweetened beverages with higher 
energy intake, dental decay, and obesity. 
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Because diet, and particularly sugar consumption, plays a role in the development 
of obesity and dental caries, it has been suggested that dental personnel should be a 
fundamental part of weight counseling. Apart from dental caries, there has been increased 
attention to dental erosion, which has been statistically observed among young subjects 
above the 98th percentile for BMI. Studies have demonstrated that dental erosion is 
considerably more severe and affects a larger area in obese children, compared to normal-
weight children. This connection is explained using gastroesophageal reflux disease, or 
GERD, as children with GERD have a higher likelihood of experiencing erosion defects. 
Similarly, obesity in children is associated with higher GERD odds, which means that 
dental erosion must be carefully examined in obese children to establish etiological and 
preventative treatment (21). 
Anbiaee et al.’s findings also supported the correlation between obesity and tooth 
development, particularly among girls. However, the correlation coefficient was not 
deemed to be high (17). A clinical prediction that essentially says that a higher pure 
BMI—irrespective of sex and age, as necessitated by CDC groupings—is  
associated with accelerated dental development, and that the correlation coefficient must 
be a minimum of 0.8 (17). The correlation coefficient was not sufficiently significant 
among boys. Though the researchers found significant dental development acceleration in 
obese boys, there were no significant differences in the dental development pertaining to 
varying BMI groups among girls. Upon separation by age, only obese and overweight 
boys below 12 years of age demonstrated significantly accelerated dental development 
(17). 
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Wong et al., in contrast, acknowledged that the number of erupted permanent 
teeth had a positive relationship with two forms of adiposity: central and general 
adiposity. Obese or overweight children had a considerably higher number of erupted 
teeth compared to normal-weight children. Furthermore, children with a higher adiposity 
index score had considerably more erupted teeth compared to those with a lower 
adiposity score (28). The findings demonstrate that obese children demonstrate 
accelerated dental development with regard to the number of erupted permanent teeth by 
12 years of age. Though the mechanisms pertaining to the association or relationship 
between the number of erupted permanent teeth and adiposity remains unclear, some 
likely pathways have been suggested. The authors noted that adipose tissue underlines a 
complex and functional endocrine organ that plays a role in regulating hormonal 
responses and metabolic processes (28). The expansion of the adipose tissue results in a 
hormonal modification in obese people that includes increased generation of insulin-like 
growth factor-1, as well as metabolic modifications, such as mineral metabolism, which 
could accelerate the eruption of teeth (28). The accelerated eruption of teeth among obese 
children could cause an  
 
increase in their susceptibility to dental caries because the teeth’s retention period  
within the oral cavity would be longer at a particular age (28). In essence, the accelerated 
eruption of teeth in obese children remains a crucial factor for efficiently planning caries 
protection programs for children. Sufficient knowledge of the factors that affect dental 
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eruption is crucial for monitoring dental development, as well as for the diagnosis and 
treatment of malocclusion at the right time among adolescents (18). 
Sakhdari et al. obtained similar results in a study that aimed to evaluate the 
correlation between BMI and dental development among children using panoramic 
radiography. The authors found that children with normal weight had a lower estimated 
dental age than their chronological age, whereas obese children had a higher estimated 
dental age than their chronological age. Since this is the case, dental development is often 
more advanced and accelerated among obese children. 
There are noteworthy variations among boys and girls with regard to the 
differences between their chronologic age and dental age. For example, the difference in 
both normal-weight and obese girls was considerably higher than that of boys (19). These 
findings demonstrate a positive effect of increased BMI on dental maturation. It was 
concluded that obese and overweight children, have a dental age that is approximately 1.5 
years more advanced than their chronological age (19). Various reasons have been 
proposed to explain the reason for this accelerated dental growth. It was noted that obese 
or overweight children in the pre-pubertal stage often have a normal height, despite the 
decreased secretion of growth hormone, as well as the likely abnormality pertaining to 
the GH-insulin-like growth factor system (19).  
 
In essence, other factors have been used to explain the changes, including the presence of 
hyperinsulinemia, increasing amounts of free IGF-1, and lower amounts of GF-binding 
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protein-1, all of which make up effective growth proteins and can influence the dental 
development process (19). 
 
 
 
METHODS 
 
To retrieve and obtain relevant research articles, a comprehensive computerized 
search was conducted using the following databases: PubMed, Web of Science, 
Cochrane, and Google Scholar. The following keywords were selected: obesity, growth, 
development, tooth eruption, and children. Similar search terms were used for Google 
Scholar Search. No restrictions were applied regarding language, and the references of all 
selected full-text articles and related reviews were scanned. 
  
         Research question: Do obese children have accelerated or delayed dental 
development compared to non-obese children? 
 
PICO Question: 
O P: Children 
O I: Obesity 
O C: Non-obese 
O O: Dental development and maturation 
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RESULTS 
The Association Between Childhood Obesity and Tooth Development 
High fat content affects growth and hormonal metabolism that indicates that 
obese children have accelerated linear growth (Figure 7). Therefore, the hormonal 
changes produced as a result of obesity may also modify tooth eruption among children 
and adolescents. Research has shown that most obese children consume large amounts of 
snacks—particularly high-calorie snacks that contain high amounts of sugar. These 
snacks usually include starchy foods, such as sugars, cereals, and refined carbohydrates. 
Sugary beverages account for 21% of the total calorie intake (9). Consequently, children 
add more weight and surpass the ideal weight for their age. Obesity also occurs as the 
result of an imbalance between energy expenditure and calorie intake. This in turn causes 
an abnormal buildup of fat in the body (9). 
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Figure 7: Permanent tooth eruption by BMI category. This graph shows that the highest 
BMI group demonstrated earlier tooth development. Source: Sánchez-Pérez, L., Irigoyen, 
M. & Zepeda, M. Dental caries, tooth eruption timing, and obesity. 
 
 
 The increased prevalence of obesity calls for more information regarding the 
possible effects of obesity on dental development among children and adolescents. The 
increase in the availability of refined carbohydrates has increased the intake of sweet 
foods, such as cookies, pastries, and chocolates, which cause dental caries (13). Children 
and adolescents who consume sugary foods can become obese and develop dental caries 
at the same time (14). Dental caries has become one of the most rampant diseases 
affecting children and adolescents. Juices and other carbonated drinks also contain high 
sugar content, and therefore contribute to both obesity and dental caries. Although 
obesity alone is not enough to cause dental decay, most obese children and adolescents 
consume lots of sugary foodstuffs that cause dental caries (Figure 8). 
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Figure 8. Incidence of caries by BMI and age. A 78.6% prevalence of caries was found 
among the study sample participants. The results found the highest rate of caries in the 
obese, underweight, normal, and overweight groups, respectively. Source: Elangovan A, 
Mungara J, Joseph E. Exploring the relation between body mass index, diet, and dental 
caries among 6-12-year-old children. J Indian Soc Pedod Prev Dent 2012;30:293-300 
 
 
  Changes in the normal tooth eruption pattern can influence oral health status by 
causing malalignment of teeth, which is a risk factor for dental caries and periodontal 
disease (5, 6). Both of these dental conditions are considered the main cause of tooth loss 
later in life (7). Moreover, a change in the sequence of tooth eruption can affect 
children’s dietary habits (8). Studies examining the effect obesity on tooth development 
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have generated conflicting results: four studies have shown a significant positive 
association between obesity and tooth development, whereas two other studies failed to 
show a correlation (Table 1) (9–14). These results certainly  
carry importance for clinical practice. For example, the American Academy of Pediatric 
Dentistry has established guidelines to advise mothers on the recommended timing for 
visits and practices based on the normal tooth eruption pattern. Consequently, the 
disturbance of this growth process might require a revision to these guidelines, as well as 
introduce confusion among dental practitioners. Thus, the study aims to analyze the 
impact of obesity on tooth eruption and further discuss its clinical implications for dental 
practice. 
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Table 1. The association between obesity and dental development 
 
 
1) Obese children had on average 1.44 more erupted teeth than non-obese children, after 
adjusting for age, gender, and race/ethnicity (P<0.0001). 
2) At the baseline, children in the overweight category had on average 4.29 more erupted 
teeth than children classified as thin, after adjusting for sex and age. Based on the results 
of a longitudinal mixed model, the overweight group had approximately 5 more teeth at 
age 11 than the thin group, after adjusting for age, sex, SES, and primary teeth presence. 
3) On average, for every percentile of increase in BMI, there was a 0.005-year increase in 
dental age (P<0.001). 
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4) Dental age was not significantly associated with BMI (P=0.08); BMI was positively 
correlated with dental age (R=0.52; P≤0.001). 
5) Dental development was significantly accelerated with increased BMI, even after 
adjusting for age and gender (P<0.01). 
6) There was no significant association between dental maturity (dental age – 
chronological age) and BMI (P>0.05). 
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 Several studies have attempted to determine whether childhood obesity affects 
tooth development. Must et al. (12) found that obese children tend to have more erupted 
teeth than non-obese children (Figure 9). The teeth of obese children tend to erupt earlier 
than the teeth of non-obese children, after adjusting for weight, gender, age, and race. In 
particular, obese children have about four more erupted teeth compared to thin children. 
Obesity also affects children’s overall dental development. Tooth eruption is a 
development stage that influences body weight. Therefore, interfering with the timing of 
the tooth eruption consequently impairs the emerging teeth and further prolongs the 
treatment of teeth (12). Moreover, failure to diagnose and treat tooth eruption promptly 
can result in greater vulnerability to other dental problems, such as crowding, poor oral 
hygiene, and malocclusion. Delayed treatment may also result in the need for additional 
treatments as the child grows. Research has shown that obese children tend to mature 
faster and develop permanent teeth earlier than normal-weight children . Hilgers et al. 
(11) posited that dental development progresses with the rise in BMI. Therefore, dental 
development among obese adolescents is relatively higher compared to that of normal 
adolescents. 
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Figure 9. The median number of erupted teeth by age and obesity status. This chart 
indicates non-obese children with a black continuous line and obese children with stars 
and dashes. Source: Must, A., Hollander, S. A. & Economos, C. D. Childhood obesity: a 
growing public health concern. Expert Rev. Endocrinol. Metab. 1, 233–254 (2006). 
 
 
 
  37
 
 
Craniofacial growth depends on the interactions between hormones, genes, and 
epigenetic and nutrient factors. Disturbances to any of these mechanisms can result in an 
abnormal growth pattern, thus resulting in an abnormal craniofacial morphology. Most 
obese adolescents have increased angular and linear measurements compared to non-
obese adolescents. Notably, obese female adolescents had distinct angular measurements 
compared to the non-obese male and female adolescents. The obese adolescents 
demonstrated increased mandibular and maxillary prognathism and frontal cranial base 
length. According to Olszewska et al. (16), obese adolescents demonstrate more intense 
craniofacial growth movement than normal-weight adolescents. In particular, obesity 
among adolescents affects bimaxillary prognathism and other craniofacial dimensions, 
such as mandible length, maxillary length, lower anterior facial height, and posterior 
facial height (16). The study shows that obese adolescents have more advanced 
craniofacial growth compared to adolescents in the same age bracket who have normal 
weight. The inner facial and skull advancement of obese adolescents did not deviate from 
the norm. 
 According to Mack et al. (10), every 1% increase in BMI results in a small 
increase in dental age. Obesity affects bone metabolism through numerous mechanisms 
that may affect orthodontic tooth movement. Obesity decreases bone formation while 
increasing adipogenesis. For example, mechanical loading encourages osteoblast 
differentiation and hinders adipogenesis through the stimulation of durable beta-catenin 
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signals. Activation of the peroxisome proliferator-activated receptor gamma (PPAR γ) 
decreases the differentiation in bone mineral density, trabecular bone mass, and 
osteoblasts. At the same time, PPAR γ increases the  
 
differentiation of adipocytes and quantity of bone marrow adipose tissue. 
 Furthermore, obesity may stimulate bone resorption by upregulating TNF- α and 
IL-6, which are key pro-inflammatory cytokines. Notably, these enhance osteoclast 
activity by controlling the RANKL pathway (16). Obesity also influences bone 
metabolism either indirectly or directly through adipose tissues that contain adipocyte. 
Obesity results in a considerable decrease in adiponectin and an increase in serum leptin. 
Because of the cytokines involved, obesity causes periodontal diseases, such as chronic 
inflammation (10). In particular, the inflammatory mediators that are released from fat 
(adipose) tissues in adolescence and childhood obesity may further worsen the 
imbalanced network of inflammatory cytokines found in the gingival crevice and advance 
the destruction of the periodontal apparatus. 
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DISCUSSION 
The development of teeth in children starts even before they are born through the 
formation of tooth buds. Some children have their first teeth eruption at the age of six 
months, but this may vary from child to child. By the age two and two and a half years, 
most children develop twenty teeth with ten on each jaw (31). By the age of five years, 
the first permanent teeth start to erupt. Any delay in the eruption of teeth can lead to 
dental health problems. 
 In a perfectly healthy child, more permanent teeth develop at the age of eleven 
years. It is essential to note that the spaces that are usually between teeth in young 
children are as a result of the growth of the jaw. These spaces are later filled up with the 
permanent teeth. 
 
 Childhood obesity affects children and adolescents who often suffer 
stigmatization, bullying, and discrimination. Obese children and adolescents often 
experience health-related issues, and especially psychological issues. Most obese children 
and adolescents have low self-esteem and become depressed and anxious. For example, 
obese children may end up isolating themselves from others, and obese adolescents often 
express dissatisfaction with their bodies and want to become thin (7). They do not pay 
attention to what they wear and may develop eating disorders to reduce their weight. 
These adolescents either indulge in excessive food consumption or avoid eating as a 
means of coping with their weight problems. In this regard, many obese adolescents 
experience mood shifts that often result in overeating (9). When  
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they feel stressed, they turn to food to help them cope with the stress. Some adopt 
reckless eating habits and hide behind the defense that they are already overweight and 
that nothing they have done has borne fruit. They may eat at odd hours during the night, 
consume larger amounts of food than the recommended portions, and feel guilty 
afterward. Consequently, they often suffer from insomnia, bulimia, anorexia, and severe 
depression, conditions which sometimes lead to suicide (6). Unfortunately, this approach 
leads to more weight gain and increases psychological problems for these adolescents. 
The resulting guilt over the failure to lose weight may cause dysphoric moods due to the 
failure to control their stress. This pattern tends to repeat itself if the adolescent has a 
genetic predisposition to obesity or an unhealthy environment that has readily available 
fast foods and limited options for physical activity. 
 In addition, society views obese adolescents and children as weak, unmotivated, 
and lazy. They are often discriminated against, especially in school, and stigmatized by 
others. These negative perceptions make adolescents in particular withdraw from social 
activities and avoid intimate relationships (10). As a result, they may have problems with 
speech and socializing, a factor that adds to their being misunderstood. In response, 
adolescents withdraw even more and adopt unhealthy behaviors, such as abusing 
substances, avoiding physical activity, and eating excessively. 
 
 
  41
 
CONCLUSION 
Obesity and overweight among adolescents and children predisposes them to 
different health problems that may, in turn, impair their dental development. Obesity 
causes obese children to mature faster, develop teeth faster, and experience cases of tooth 
eruption more often than normal-weight children of the same age. 
          Various health issues affect the process of teeth eruption and growth. Obesity and 
overweight are two health conditions that affect teeth eruption. Research has indicated 
that obesity accelerates the eruption and growth of teeth. Early tooth eruption and 
development can impair the development of other aspects of growth such as the brains 
(31). Obesity accelerates the growth of all parts of the body and, therefore, it leads to the 
fast growth of teeth. The disorder triggers the production of huge amounts of hormones 
that promote growth hence leading to a faster growth of teeth. 
Several factors contribute to obesity, including lifestyle, behavioral, 
environmental, socioeconomic, metabolic, cultural, and psychological factors, among 
others. Apart from physical health problems, obesity also causes severe psychological 
issues that affect obese children and adolescents. Despite the lack of a clear link between 
obesity and oral health, more effort is needed to advocate for healthy living and 
effectively combat obesity. 
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Proper nutrition helps to curb obesity. First, families with obese children and  
adolescents should adopt proper dietary habits by consulting a nutritionist and pediatric 
dentists. Notably, this change should include all the family members to avoid 
discrimination against obese family members. Everyone should participate in monitoring 
intake and suggesting healthy meals to eat. Pediatric dentists play a significant role as 
diet counselors who can provide diet charts to help reduce dental problems among obese 
adolescents and children. Therefore, pediatric dentists should emphasize how important it 
is for families to establish proper dietary habits for children and adolescents. Also, more 
emphasis should be put on dietary recommendations to encourage the integration of 
nutritional and dietary habits at home and at all other key institutions to benefit children, 
adolescents, and even infants (16). The nutritional and dietary recommendations will 
eventually prevent dental diseases among children and adolescents. 
 Second, the government should promote healthy living by ensuring everyone has 
access to consumer education regarding nutritional values and the effects of different 
kinds of food products. The consumer education program should be available at all 
institutions where food consumption takes place. In turn, this program will promote 
healthy habits, such as physical activity and proper dietary habits, like consuming more 
water, fruits, and vegetables (7). In additional, all food outlets, stores, and departments 
should label healthy and unhealthy foods to enable the consumers to make the right 
choices regarding food consumption. 
Third, building and maintaining healthy muscles and bones, including tooth stems,  
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requires engaging regularly in physical activities. Moreover, living a lifestyle free of 
sedentary activity plays a major role in reducing the risk of childhood obesity and chronic 
diseases, such as dental problems, cardiovascular disease, and diabetes.  
Additionally, physical activity through exercises relieves anxiety and depression—
emotions that if unchecked may lead to obesity. Therefore, to prevent tooth eruption 
among overweight and obese children and adolescents, physical activity should be 
incorporated into their daily lives to help them regain self-confidence and esteem among 
their parents and peers (15). The affected individuals should consult a doctor or another 
relevant person regarding the type of physical activity in which they should engage (14). 
They can begin by participating in simple physical activities, such as walking, until their 
bodies get used to the exercise. Such activities also create opportunities for social 
interaction and expression. Physical activity in its various forms, such as sports, has been 
shown to lead to academic improvement among children and teenagers because it keeps 
obesity and tooth eruption at bay. 
Finally, dentists should incorporate simple measures that can influence the health 
of their patients—for example, overweight assessment, nutritional counseling, dietary 
education, and referrals to appropriate health professionals to promote oral health and 
healthier bodies. Measures like this should be evaluated as interventions for pediatric 
obesity, as they may increase awareness and limit the long-term health consequences 
associated with childhood obesity. 
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